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Abstract: Suspended pendulum accelerometers are widely used in the aerospace field because of the advan-
tages of miniaturization, a large measuring range, and impact resistance. The precision assembly of the
base and pendulum components is still mainly manual, with poor assembly accuracy, unstable suspension
tension, unguaranteed welding parameters, and poor solder joint quality. These result in a low product
yield. To address this, a set of automatic assembly and welding equipment for the pendulum accelerome-
ter base components was developed in this study. According to the characteristics of the parts and the as-
sembly environment, using visual and force feedback control realizes the automatic adjustment of the pos-
ture and suspension tension of the base and swing components. Control software for the layered architec-
ture was developed based on the C++ language. A welding process and welding strategy controlled by
temperature feedback were designed, and they were verified by finite element simulation and a welding ex-
periment. The experimental results show that the equipment can realize automatic assembly and welding
functions, and the assembly accuracy of the base assembly meets the requirements of the technical indica-

tors, which improves the product quality.
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Fig. 2 Structure of the assembly and welding system
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Fig. 3 Structural diagram of adsorption clamp of pendulum
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Fig.4 Suspension wire perforation and pendulum assem-

bly process
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Tab.1 Performance parameters of miniature tensile pres-

sure sensor
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Fig. 6 Diagram of control system hardware connection
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Tab.2 Thermophysical parameters of Sn40Pb60 materials

T/C 50 100 183 200 250 300 350

W/ (geem ®) 9.19 9.16 8.96 8.93 8.83 8.79 8. 74
MFR/W/(meK) 42.99 41.77 28.28 26. 97 22. 90 23. 74 24. 59
L /T/(g K) 0.17 0.39 0. 59 0.66 0.18 0.19 0.18

3 J1 &6/ (MPass) =100 =100 2. 64 2.53 2.20 1.91 1.70
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Tab.3 Results of assembly specification test

ARG bR Pl k2 i3 dfk4 dfEs  difke M7 dpES M9 dfE10

[ BRAE D1 f 2% /pm —26.0 —23.9 —23.9 —26.0 —25.2 —22.1 —4.7 —4.7 —22.8 19.8
Z M) B D2 {2 /pm —19.1 0.8 —19.5 —12.4 0.2 —19.5 —18.6 —6.6 —17 —16.2
75 M) B A8 D2 {2 /pm 19.5 13.6 17.5 15.4 16.7 13.2 18.2 10.8 13.6  10.8
B2 SRk % /gF 0.4 —0.4 0.1 0.3 —0.2 0.4 —0.2 0.3 0.1 —0.2
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